Introduction {#S0001}
============

Irritable bowel syndrome (IBS) is a complex gastrointestinal condition that its pathophysiology is not well-understood. This chronic functional gastrointestinal disorder affects 9--23% of the world population.[@CIT0001] The overall prevalence of IBS in Iranian patients has been reported to be within 1.1% and 25%.[@CIT0002] IBS is usually defined by the presence of abdominal pain and is associated with changes in the frequency or consistency of stool.[@CIT0003] Due to the lack of specific laboratory or imaging tests, IBS diagnosis should be clinical and symptom-based. The exact etiologic mechanism of IBS is still unknown, and there is no specific marker for its identification.[@CIT0003] Due to variations in symptoms, IBS diagnosis is not always easy and, because of these uncertainties, IBS is a diagnosis of exclusion. The ROME-III criteria have been widely used for the diagnosis of functional gastrointestinal disorders including IBS.[@CIT0004]

It is well known that IBS symptoms negatively impact patients' quality-of-life. The frustrating symptoms of IBS, as well as its chronic nature, lead patients to constantly seek medical care. Being unaware of having IBS, most patients initially self-treat with OTC medications.[@CIT0005] Studies from the US have estimated the annual cost per patient with IBS to be \$742--7,547 USD.[@CIT0006] Due to the lack of definitive treatment for IBS and the presence of associated comorbidities, some patients constantly change their physician, which creates a condition called "doctor shopping".[@CIT0007] Pharmacists have a vital role in patient education and in the drug-therapy management for IBS, and they can help ensure safe and efficacious treatment.[@CIT0005] Therefore, it is essential for pharmacists to have an ample amount of knowledge on IBS in order to provide appropriate consultation to physicians and patients; despite this fact a little time is spent on pharmacist-specific training programs on supporting and treating people with IBS in Iran.

In order to provide adequate care by pharmacists to the patients with IBS, the process has to start in pharmacy schools, where these conditions are given equal emphasis compared to other ones, while they are currently considered as more "serious" conditions. Pharmacy students are unlikely to acquire thorough knowledge of such conditions.

Knowing the level of knowledge, attitude, and practice (KAP) regarding common diseases amongst healthcare providers is imperative when designing an effective training program.[@CIT0006]--[@CIT0010] Various studies have shown the positive impact of community pharmacists on better patients' clinical outcomes and cost saving.[@CIT0007],[@CIT0008] The patients expect their pharmacist to give them detailed information regarding their medications, such as adverse effects, drug--drug interactions and comments related to the appropriate use of medicines. To accomplish effective pharmaceutical care practice, community pharmacists need appropriate training courses which enable them to provide valuable drug information and patient care. Continuing training courses after graduation is the most useful way to update pharmacists' skills; however, knowing what to focus on during these training courses requires accurate assessment of their knowledge, attitude, and practice.

Up to now, some studies were conducted with respect of KAP of physicians regarding IBS,[@CIT0009],[@CIT0010] but this KAP survey is the first study in Iran, and one of the few in the world to evaluate KAP of community pharmacists on IBS, and the impact of training courses on the improvement of their skills.

Method {#S0002}
======

Study site and period {#S0002-S2001}
---------------------

This cross-sectional study was conducted from January 2017 to June 2017 amongst community pharmacists in Shiraz, Iran. A pre-tested questionnaire was used to assess professional characteristics and KAP of the community pharmacists regarding IBS. Ethical approval for this study was obtained from the ethics Committee of Shiraz University of Medical Sciences, and all participants provided informed consents.

Questionnaire design {#S0002-S2002}
--------------------

This KAP questionnaire consists of 44 questions, of which 31 are related to knowledge, seven questions are attitude, and six questions are practice aspects. To design this questionnaire, we sought the advice of expert gastroenterologists and clinical pharmacists in the field of IBS.

Each question was evaluated for its simplicity and understandability by content experts. Questions were handed out to five gastroenterologists and clinical pharmacists who are experts in the field, and they were asked to rate each item based on its relevance. Ambiguity, clarity, and simplicity were scored on a four-point scale;[@CIT0001] not relevant/clear,[@CIT0002] somewhat relevant/clear,[@CIT0003] quite relevant/clear,[@CIT0004] and highly relevant/clear. For each question, the scores were summed and divided by the total number of experts. Excellent content validity of each item was defined by the value of higher than 0.78.[@CIT0011] In this process, five questions were omitted from the survey due to their complexity, and three questions were simplified for better understanding. In the final questionnaire (Supplementary [Appendix 1](#UT0001){ref-type="table"}), internal reliability was calculated by Cronbach's alpha coefficient. The Cronbach's alpha coefficient was not increased by omitting any of the questions. A value of higher than 0.7 in Cronbach's alpha coefficient for each item was considered as reliable.[@CIT0012]

After finalizing the questionnaire, it was pre-tested among a randomly selected 20 pharmacists for reliability and clarity of the questions, and necessary changes were made accordingly. These 20 pharmacists were not included in the study.

Study conduction {#S0002-S2003}
----------------

All pharmacists from Shiraz were invited by Shiraz Medical Council, a non-Governmental Organization, which is responsible for licensing, authorization, and registration of the all healthcare professionals, to participate in a face-to-face 3-day training course on IBS and its management. This course was lead by a gastroenterologist and a clinical pharmacist who were experienced in practicing IBS. Lectures in PowerPoint presentation, its handouts and leaflets for the IBS, KAP assessment questionnaire and lecture feedback form were prepared. The subjects which were reviewed during this 3 day period are as follows: Prevalence, symptoms, risk factors, and diagnosis approach in IBS,Pharmacotherapy of IBS with new and emerging therapies, andManagement of IBS according to the last updated guidelines.

These contents were taught in 5-hour sessions over 3 consecutive days; at the end of each day providers introduced several real medical case reports in quiz format, to evaluate the learning level of participants by answering the posed questions.

The community pharmacists were requested to complete the questionnaire before commencing the training course (pre-test), and at the end of the 3-day course (post-test).

We also designed a follow-up program to evaluate the impact of our training course on the pharmacists' retained data about IBS. For this purpose, a pharmacy student visited the participants in their pharmacies 3 months after the course and asked them to fill out the questionnaire (follow-up test).

The goal of the pre-test was to evaluate baseline knowledge, attitude, and practice skills of the pharmacists about IBS. Post-test and follow-up tests were done to evaluate the impact of the training course and the 3-day refreshing lecture on short-term and long-term skills of the pharmacists who enrolled in the educational course, respectively.

Statistical analysis {#S0002-S2004}
--------------------

The questionnaires were analyzed by the Statistical Package for Social Sciences (SPSS for windows version 20). In analyzing the results of knowledge and practice questions, scores of 1 and 0 were assigned to true and false answers, respectively, and the answers to attitude questions were ranked from 1--5, where a score of 5 represents the most positive attitude.

In order to determine the effective factors on knowledge variables (the total sum of knowledge scores), the independent variables were entered into the regression model. If a score was more than 70% it was considered as good, if a score was 50--70% it was regarded as satisfactory, and if it was less than 50% it was stated as poor for knowledge, attitude, and practice.[@CIT0013]

Accordingly, to determine the effective factors on attitude, the knowledge variable was added to the series of independent variables, and, to determine the effective factors on practice, both knowledge variable and attitude variable (the total sum of attitude scores) were added to the series of independent variables. *P*-values less than 0.05 were considered to be statistically significant.

Results {#S0003}
=======

Of 100 invited pharmacists, 51 attended the study and completed all three stages of the study (pre, post, and follow-up).

Internal reliability for knowledge, attitude, and practice was calculated as 0.73, 0.71, and 0.75, respectively (Cronbach's alpha coefficient).

Demographic data of the correspondents are shown in [Table 1](#T0001){ref-type="table"}. The number of men participating in our study was more than women, and the age range was from 26--35 years old.Table 1Demographic characteristics of participants (N=51)CharacteristicsCategoriesNumber (%)GenderMale30 (58.8)Female21 (41.2)Age (years)26--3518 (35.29)36--4515 (29.41)45--5513 (25.4)56--653 (5.88)\>652 (3.92)Experience in pharmacy practice (years)\<58 (15.67)5--1011 (21.56)10--1513 (25.44)\>1519 (37.25)Position in the pharmacyTemporary pharmacist0 (0.0)Technical responsible15 (29.41)Owner36 (70.58)Prior training regarding IBSTeaching classes during university\
Less than 5 hours of special training after graduation\
More than 5 hours of special training after graduation38 (74.59)\
\
10 (19.61)\
\
\
3 (5.90)Self-assessment of knowledge, attitude, and practice level about IBSI need training courses in this area\
I do not need any training courses in this area48 (94.11)\
\
3 (5.90)[^1]

Total scores of knowledge, attitude, and practice at pre, post and follow-up stages regarding educational intervention for the pharmacist are shown in [Table 2](#T0002){ref-type="table"}.Table 2Comparison of knowledge, attitude, and practice levels in the pre, post, and follow-up testsEvaluationComparison between scoresMean percent of correct answer*P*-valueMean±SDKnowledge scoresPre-test58.225.42\<0.01Post-test70.614.66Post-test70.614.660.01Follow-up test65.513.28Pre-test58.225.420.12Follow-up test65.513.28Attitude scoresPre-test50.141.720.003Post-tet72.571.14Post-test72.571.140.002Follow-up test631.21Pre-test50.141.720.003Follow-up test631.21Practice scoresPre-test44.161.210.000Post-test59.011.05Post-test59.011.050.040Follow-up test64.474.49Pre-test44.161.210.020Follow-up test64.474.49Follow-up test60.831.11

[Table 3](#T0003){ref-type="table"} shows the relationship between participants' demographic data and KAP components before the training course.Table 3Relationship between participants' demographic data and KAP components (N=51)VariableCorrect answers in knowledgeCorrect answers in attitudeCorrect answers in practiceCorrect answers in totalMean±SD*P*-valueMean±SD*P*-valueMean±SD*P*-valueMean±SD*P*-valueAge26--3566.83±5.170.0457.85±0.940.1145.33±1.000.32262.50±4.91\<0.0136--4565.80±6.7659.00±0.9541.00±0.8961.36±8.6946--5555.06±4.7242.85±1.0746.50±0.9251.90±5.2056--6546.22±4.5057.14±1.5033.33±1.0046.20±3.21\>6519.35±1.4121.42±2.1216.66±1.4019.31±2.12Experience in pharmacy practice (years)\<565.70±5.600.4262.42±1.060.2841.66±1.300.9161.93±4.710.575--1061.47±4.3550.57±1.0345.33±1.3457.48±4.3910--1563.51±5.4556±2.3646±1.1659.95±6.44\>1555.32±7.7148±1.738.5±1.1551.90±9.59Position in the pharmacyTechnical responsible64.51±5.410.2852.28±1.710.9140±1.450.5759.68±5.500.42Owner58.48±6.4653.14±1.7143.50±1.1055.61±7.93GenderMale54.70±5.120.01350.85±1.880.4942.66±1.220.9052.50±6.70\<0.25Female68.64±6.7855.71±1.4142.00±1.2062.97±7.39Prior training regarding the IBSTeaching classes during university56.93±5.290.148.85±1.650.2042.50±1.100.0749.42±2.680.12\<5 hours of special training after graduation70±8.8060±1.3135.00±1.4455.26±3.85\>5 hours of special training after graduation73.38±1.0685.71±1.4166.66±0.0072.25±2.47Self-assessment of knowledge, attitude, and practice level about IBSI need training courses in this area60.06±6.330.5850.85±1.630.01441.16±1.200.0956.04±7.330.19I do not need any training courses in this area66.64±3.2185.71±1.0061.00±0.5768.93±4.72[^2]

After holding the training session (post-test) and also 3 months later (follow-test), knowledge, attitude, and practice of the pharmacists had increased significantly during post and follow-up stages (*P*\<0.01). However, there was no significant difference between the effects of studied variables, such as gender, age, and any training history with improving the results of post and follow-up tests (*P*\>0.05).

Discussion {#S0004}
==========

To the best of our knowledge, this is the first study to describe the knowledge, attitude, and practice of community pharmacists regarding IBS in Iran, and one of the first worldwide. IBS is a common functional gastrointestinal disorder with the prevalence of around 11% globally.[@CIT0014] Since the symptoms are chronic and annoying, and often improved by common non-prescription drugs, such as acid-suppressives, fiber and bulking laxatives, and anti-flatulents; patients generally prefer to take these medications in a chronic and arbitrary manner.[@CIT0015] Consequently, it is necessary for pharmacists, as a member of the healthcare professional team who are often approached by patients, to have sufficient knowledge about IBS.

In our study, the average percentage of correct answers in all three parts of knowledge, attitude, and practice of all participants was about 44%, which is not an acceptable score for a pharmacist who is in constant contact with patients. This issue emphasizes the importance of improving the educational content at universities and holding training courses after graduation in a continuous manner. The average percentage of correct answers on knowledge at pre-test was higher than attitude and practice. This result was in line with the results of Al-Hazmi\'s[@CIT0016] study, which assessed the knowledge of IBS among physicians. There was a general lack of awareness of IBS practice according to our results, with poor a mean score, although this is the most important element for pharmacists. Patients education by pharmacists and giving appropriate advices to patients with IBS is mostly relevant to the practice filed; therefore, it is necessary to pay more attention to the improvement of pharmacists' practice by providing educational classes. Our results showed that the average percentage of correct answers to the knowledge questions varied amongst different age groups; so that, with an increase in age, the average percentage of correct responses reduced, which might be due to the fact that younger pharmacists have graduated recently and their knowledge is more updated. Unlike knowledge, work experience had a positive effect on attitude and practice.

Comparisons between the results of before and after the educational class showed that training pharmacists had a significant impact on increasing their knowledge, attitude, and practice level in IBS (*P*\<0.01). The education was able to raise the level of knowledge, attitude, and practice scores of pharmacists, regardless of their gender, age, and educational background.

The increase was mostly observed in the field of attitude, then in practice and knowledge. The findings are consistent with the results of Jha et al,[@CIT0017] who studied the effect of an educational intervention on knowledge and attitude regarding pharmacovigilance amongst pharmacists, as well as the results of a study by Longstreth and Burchette[@CIT0010] on the effect of physicians' education about IBS.

As can be seen in [Table 3](#T0003){ref-type="table"}, the average percentage of correct answers in the knowledge section was significantly different between genders; in that the women who participated in this study were more knowledgeable than men, but there were not significant gender differences in attitude or practice scores. Moreover, there was no significant difference between the ownership positions' variable and the average correct answers to questions on knowledge, attitude, and practice.

In respect of the self-assessment variable, the pharmacists who claimed that they felt the need to attend training courses scored lower than those who declared no need for the training course about IBS.

This study also investigated the effect of any prior history of education about IBS on the percentage of correct answers. Although pharmacists who had been trained more hours on IBS achieved higher scores in most parts, in general there were no significant differences between the participants.

As the results show, there was no significant relationship between work experience and correct answers to the questions of any of the three sections. According to the results, passing of time has caused a decrease in correct responses of pharmacists to knowledge and attitude questions in a significant manner. This reduction emphasizes the importance of paying attention to the continuous training classes to improve pharmacist knowledge. The practice results level of pharmacists in our follow-up test was better than that of the post-educational test. This matter indicates that passing of time had the least effect on the level of practice, which was in contrast to knowledge and attitude.

Due to the significant rise in follow-up scores in comparison with baseline score for KAP, we suggest that continuing pharmacy education (CPE) can affect the Community pharmacist' skills in a positive manner, so implementing the CPE for lifelong learning and professional development is advised.[@CIT0018] By considering these facts, there is a serious need for educational and continuous training programs, workshops, and seminars for the pharmacists to provide appropriate patient education, counseling, and other activities revolving around professional practice in IBS. As far as we know, there are no such programs available in our region. Providing CPE programs can be momentous in preparation of the pharmacist to meet the increasing expectations of patients.[@CIT0019]

In our study many participants stated that they required an educational course on IBS, and their knowledge in this regard dated back to their training classes at university.

There are different ways of incorporating continuing education into the pharmacist practice. Budzinski et al[@CIT0020] reported that reading highlight selections and completing Web-based questionnaires was found to be an effective mode of continuing education. However, lack of technological and internet skills among pharmacists would direct them more towards live sessions.[@CIT0021]

Self-directed learning after graduation is another valuable way, in which people pursue learning throughout their life span.[@CIT0022] However this learning method has its limitations and a problem with this approach is that many individuals do not know what they need to learn on the subjects for which they have little knowledge.

This study had some limitations which have to be pointed out. First, this is the first study of its kind in Iran, and its results cannot be generalized for the entire Iranian pharmacists' population. Therefore, in order to obtain a better result, multi-center studies should be conducted. Second, it is apparent that education is not the only effective factor in improving the level of knowledge, attitude, and practice; hence, to find the effective factors, it is necessary to conduct a case-control study. Third, the use of self-evaluation is an important limitation of KAP study. The best way to practice evaluation is through a direct observation instead of self-evaluation.

Conclusion {#S0005}
==========

According to this study, an important issue is to continuously educate pharmacists after graduation to have updated information on IBS and its management. IBS course tended to have positive impacts on KAP of community pharmacists. In these training sessions, special attention should be given to the improvement of pharmacists' practices.
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Supplementary material {#S0007}
======================

**Dear participant**

This survey is based on research that is supervized by clinical pharmacists of Shiraz University of Medical Science and is about irritable bowel syndrome (IBS).

Please read carefully the following questions. Choose correct answers (one or more than one) to the multiple choice questions.

We would appreciate your participation in our survey that will help us to identify and modify the weak and strong points related to our study.

All the information that will be collected by this survey will be confidential, and only the relevant information will be used for the graduation project.

Thank you for your active participation.

**Demographic data:**

**Age:**

**Sex:**

**Job experience**: Less than 5 years ![](AMEP-10-427-s0001.jpg){#ILF0001} 5--10 years ![](AMEP-10-427-s0002.jpg){#ILF0002} 10--15 years ![](AMEP-10-427-s0003.jpg){#ILF0003} \>15 years ![](AMEP-10-427-s0004.jpg){#ILF0004}

**Did you ever have training regarding IBS**?

1- Only teaching classes during university ![](AMEP-10-427-s0005.jpg){#ILF0005}

2- Less than 5 hours of special training after graduation ![](AMEP-10-427-s0006.jpg){#ILF0006}

3- More than 5 hours of special training after graduation ![](AMEP-10-427-s0007.jpg){#ILF0007}

**Do you think you need any special training courses regarding IBS?**

1- I need special education to improve my knowledge about IBS ![](AMEP-10-427-s0008.jpg){#ILF0008}

2- I know all the details about this disease and don't need any more training courses ![](AMEP-10-427-s0009.jpg){#ILF0009} 1. IBS is a serious condition that could decrease the quality-of-lifeTrueFalse2. IBS could shorten the life of the subjectsTrueFalse3. Colon cancer is more prevalent than IBSTrueFalse4. Dietary factors, food allergies, and food intolerances are highly associated with IBSTrueFalse5. Genetic predisposition and a preceding viral or bacterial illness are major risk factors for IBSTrueFalse6. Psychological and emotional illnesses are common disorders associated with IBSTrueFalse7. The common symptoms of IBS include diarrhea, constipation, abdominal pain, and bloatingTrueFalse8. Dietary changes could improve IBS symptomsTrueFalse9. Prescription medications could improve IBS symptomsTrueFalse10. Alternative medications could improve the IBS statusTrueFalse11. The diagnosis of IBS is based on recognition of the symptomsTrueFalse12. Differential diagnosis could enhance the early recognition of IBSTrueFalse13. Prevalence of IBS is higher than colorectal cancerAgreeDisagreeNo Idea14. Prevalence of IBS is higher than hypertension.AgreeDisagreeNo Idea15. IBS only occurs in womenAgreeDisagreeNo Idea16. IBS is a disease that will increase mortalityAgreeDisagreeNo Idea17. IBS can effect the incidence of inflammatory bowel diseaseAgreeDisagreeNo Idea18. IBS is one of the main risk factors for colorectal cancerAgreeDisagreeNo Idea19. Nowadays IBS has become one of the most involved health problems in our countryAgreeDisagreeNo Idea20. The symptoms of IBS will never disappear, but will progressAgreeDisagreeNo Idea21. In your opinion, which factors that are mentioned below may have an effect on the incidence of IBS? a. Genetic factors b. Environmental factors c. Diet d. Psychological problems22. In patients with IBS, which of the following signs and symptoms are more common? a. Abdominal pain with constipationb. Abdominal pain with diarrheac. Abdominal pain with constipation and diarrhead. None23. Which of the following complaints are more common in IBS? a. Anemia b. heart burn c. flatulence d. fever24. Which of the following are relevant to IBS?\
a. Presence of fresh blood in stool\
b. Presence of mucus in stool\
c. Presence of dark blood in stool\
d. Oily diarrhea25. Which of the following choices play a major role in the diagnosis of IBS?\
a. Blood test b. colonoscopy c. abdominal sonography d. CT scan26. Which of the following options are the alarming signs of IBS?\
a. Weight loss b. anemia c. female gender d. family history of colorectal cancer27. Which of the following phrases related to IBS are correct?\
a. IBS is related to the weight loss\
b. IBS has no poor prognosis\
c. Patients feel abdominal pain while sleeping\
d. IBS is related to bleeding of the intestine28. In your opinion which of the following options can improve the signs of IBS?\
a. Change in diet\
b. OTC medications\
c. Medications that are prescribed by physicians\
d. Probiotic products\
e. Social support and psychological consultants\
f. Surgery29. Which of the following medications are used in IBS?\
a. Bulk forming laxatives\
b. Anti-spasm medications\
c. Anti-diarrhea medications\
d. Anti-depressant\
e. Anti-flatulence\
f. Serotonin receptor agonist and antagonist chloride channel activator30. A 31 years old woman enters your pharmacy with complaints of diarrhea, abdominal pain, and bloating and has suffered from these symptoms since 4 months ago. She said symptoms have progressed during the past months\
But abdominal pain improves a little after each defecation. Also this lady is now suffering from non-bleeding diarrhea. Which of the following phrases are more suitable for this patient?\
a. This woman has IBS, therefore refer her to specialist.\
b. This patient does not have IBS, therefore provide her loperamide\
c. This patient has IBS, therefore give her loperamide\
d. The information provided is not enough, so more questions need to be asked31. A 30 years old woman with a 3-year history of IBS complications refers to your pharmacy with the chief complaint of severe abdominal pain, fever, and diarrhea. What is your suggestion for this patient? a. Use of acetaminophen with dicyclomine\
b. Use of acetaminophen with loperamide\
c. Use of acetaminophen with clidinium-C\
d. Refer the patient to GI specialist32. A 36 years old man occasionally gets abdominal pain and constipation while having stress. In your opinion which of the following medications prescribed by a physician is more suitable?a. Amitriptyline 10 mg every night\
b. Citalopram 20 mg every night\
c. Alprazolam 0.5 mg every night\
d. Clidinium-C TID before a meal33. Which of the following choices are not suitable for the symptoms of abdominal pain and bloating in IBS patients?\
a. Hyoscine b. Clidinium-C c. Omeprazole d. Dicyclomine34. Which of the following medications are prescribed for IBS? a. Famotidine b. Psyllium c. Sulfasalazine d. NSAIDs35. A patient with a prescription containing prednisolone, Asacol, and loperamide enters your pharmacy. Which of the following diagnosis is the most probable according to this prescription?\
a. IBS b. IBD c. Peptic ulcer d. Indigestion36. Which of the following antibiotics can be used in IBS?\
a. Ciprofloxacin b. Azithromycin c. Clindamycin d. Metronidazole37. Which of the following herbal medications are selective for IBS?\
a. Garlic b. Clopermin c. Anethom d. Sena

[^1]: **Abbreviation:** IBS, Irritable Bowel Syndrome.

[^2]: **Abbreviations:** KAP, Knowledge, Attitude and Practice; IBS, Irritable Bowel Syndrome.
